Introduction
Intraoperative Optical Imaging is a method for localizing functional areas of the brain during neurosurgical procedures by measuring changes in the optical properties of the cortex during electrical stimulation. For evaluation of the intraoperative imaging setup and data analysis algorithms a phantom is developed.
Methods
The phantom consists of an electroluminescence foil with adjustable light intensity changes. These light intensity changes can be programmed arbitrarily using MATLAB and an AD-converter. Different temporal response patterns, for example sinusoidal or rectangular ones, can be adjusted. The optical imaging setup consists of a 12 bit monochrome camera, a 100 W xenon light source and an interference filter (λ = 568 nm, FWHM = 10 nm) mounted to a surgical microscope. Measurements were performed to evaluate the active optical phantom. Investigated were technical aspects like reproducibility, accuracy of signal time course and adjustability of the amplitude of optical changes to verify that the phantom is suitable for assessing the quality of the intraoperative imaging setup.
Results
Ten measurements with the intraoperative imaging setup showed that the mean amplitude of light intensity changes is reproducible with a standard deviation of 0.09 %. The measured time course of a simulated sinusoidal change in light intensity of 10 % differed on average only 0.04 % from the programmed time course. Amplitudes of light intensity changes of the phantom in the range of physiological reflectance changes of the human cortex due to electrical stimulation of about 1 % could be achieved.
Conclusion
The developed optical phantom could successfully be used to evaluate the imaging setup. Further measurements under intra-operative conditions simulating different factors influencing the image acquisition process like ambient light or different viewing angles could be performed to optimize the imaging procedure for robust localization of functional areas of the cortex in clinical routine.
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